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(54) UQUID CRYSTAL DISPLAY DEVICE AND POSITION DETECTING DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide the lightweight, thin type liquid 
crystal display device with a coordinates input function which has high 
picture quality and low power consumption. 

SOLUTION: The liquid crystal display device is constituted by arranging a 
spacer 1 4 for maintaining a gap between an array substrate 1 1 and an 
opposite substrate 1 2 where a liquid crystal layer is sandwiched and a 
pressure detecting element such as a piezoelectric body 23 so that they 
are put one over the other. The pressure detecting element outputs a 
signal in response to pressure applied to a liquid crystal panel and 
coordinates detection is carried out according to this signal. 
Consequently, the position detecting function can be added to the liquid 
crystal display device without causing a decrease in display quality, low 
position detection precision, an increase in weight, etc. 
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h*imi*<o«b] 

*i®»atfER*Jh,fc»i<D*fii, 
% 2 aaafitEB£*ife* 2 t , 
friemi ros«ttfig5m2©»* 1 !:(Dr B i[c7 
i=e»* fi/sett©**— f— «t , 
»E**-*-i=«fcy«**ftfciWEBi (D*«£mE 
a 2 ro£«<t rorawicttit ztitz®8,m t , 

fjfeg 1 ©»tt*fci±aE*2«>**«>«rEX'<-- y— 

tofif 4a*l=E«**ifcBE**i: . 
«[|B*E*^lcE*4<llP*)ofeB», aE«E«?att*) 
fll#l=»-5^T, aEEfcjMlDfrofcBEa^afia* 
ttfflf 5 * » £ * JIB L fc d i £ 1 

So 

[ffll**2] MB**— **-»ttE«tt 
*mt * y fllfiE $ tix c £ * ttft £ f 1 ic 

IB** 3] frlH^KD*«*f=lifrfHlg2<D*ffi(D 
„ftE«E**A<EK*:h.fcB[=ERSftfc«aB*S 6 
lcft«L. aE£EB?aaEttlft«#l;l:aEi&&B£ 

l r attj $ *i* c t £ r si*3Rjs 1 icE«roa 
fiEm 1 ©*« t ftEff 2 t am i= 7 k 'j * 

icERSJifctttt®**— »- £, 

aaai ®»**fcf*aE«2<0*«<»WE**-■tJ■- 
£ >*nf «««i=En $ tifcSE^T t iitrE«E**i~ 

EatfinfrofcB, B trE*EB ; P<DUJaa*l=*-3'l* 
T, 1WEE*!Mll]*5ofc«E*T©tt«**Ul-r*¥» 
£ £*B Lfc = £ £ft«£ + SliBfcliigB, 

[BH<D£aftK&] 
[000 1 ] 

[S^CDBTSftffittlf] *£9Hi***Bn[::tttt*ttl 
aESflBLfeB^aaKBU <Rl::a*flBl::ttBa 

ttaaUSBlcHU *C:aKSB£aBftttaffltti: 

[0 0 0 2] 

? U-f ft if fflt^af -f X ? U-f £ L T It ?3 t? 

«*3y*siticfty -3-3*4. a&aaaaa&a 

<DJt*l= J: y . *aa*aaa>a**S£ LTtDSBfltf 

[0 0 0 3] 8H&S*[cl4, *ii*fflA:*J'<>*fcl4f B - 
A^e.CDiPE^(7)M1SO«lffit8l«6*<i^4 C £ L 
l\ »*::(DJ:5ftA**afcLT, iSB^ftffitalS*2 
8c»fl*-&, E*Wlnl=J:y«ftBl3!i^>3-h-r*Ci: 



**JfflLfcftft«ttft««E***<±SI[-C*y. :©e 
B£tti t / W x £****gBI= ts if 4 BBB It 
LTBlvCl't. 

[0 0 0 4] J: 3 ftttMUif/t'f Xffl^ftlt*a 
icfc^Ttt, SlTO)J:aftlBEjft36<*«. *t\ (1) 

*n*it LfcfiaauiTW xiz«t *sit/«jR[=ft **■ 

4^PX[CckyS^ n n B M^ffiTLfcy, (2) nMLfc 

tt«*aiT/Ux-e©fiiti=j:y«jSB«4<2««tft 

*£H5IWaj&<*4. ttfitR«E*SCl::fcNf *aaaa 

/Eft*B-ea>£itii*B*fcy 5 [%] sjgr-fey, 
ttCficktfaBva-eoBtttts [%] stT-fc^, l 

B^t, *DXI48SSOS Jaeger* (1-0. 9 

2 =) 2 o [%] mm. s9tsisa«*ga-ei±3ts&A< 

<gl-ft4f=ft (1-0. 9«=) 3 5 [96] S££ft 

cttWEfc*^ *a>»*a«a*A«i*LTL*?. 
fi»ffi*MjSTftt*iSEB±l=rtttlt LfcfiBfcliJf 1 
/WXI=iBH-*-*fiW*^fil=«ky» BHAM5TLTL 

tti=£it&Baa#a*o*#t^«&a#aa 

lc*j!jiijA<*i>fc46. CCD5tPXlcJ:4ilS1STIi^:^ft 

PulS t ft 4o 

[0005] ifcfcBatHxA-fxsrtttitLfca*. 

«*Batrc-f!h.*<±i:rL*3tt^iBa3&«*4. n 
ttn-**i=fcivci*, BaA*»*fr9fi«aujT/<-f 
xtB*8«i=tey**3-a-*xa6tfeafr*^ ^ 
■taa*<i*y tii«L<, «^ea«tffi 
aA*iiata)Xu$±i:4Jsia«!:ft4o croeaxu 

***r-6fc*rwli, ffl>*0S!p B B lcWLTlllS6*)ftWiiE 
*«-rt»BA<*y, 3X hT-v^roJlHtftS. 
[0 0 0 6] *fc» (4) t&ai£ffif r /UXCDJI£lcB6 

[0 0 0 7] «$St0)S7li j:titttH)f / W X i: 
£SlMwJ£LTtey ^■VV^A^Ic.fci.T 

©fc». a*a«a>«jSBBi:tt«aillx/WXi:fl!)M 
1=1*1 [mm] Sj£<Z>df^?£iSlt6i£^#*£ 0 * 

^BBtoDBiwii, teafcrnT^uxroffsicSbic^ 
- (aa*) oaa©*fiii=j:ora*tt«i:aaA* 

BA<*4o 

[oooslibi:, (5) *Mtl+LfcttaaHJT/W 

xi=*y, a«aa±»a>a«. ft otl 

*nt«+*ttaaE»*i=*t»T 

tf>B*jMn*3y» ivi-;K»M • *mbA<Baicft 



[0 0 0 9] 

Lcfc -5 <t -r zmm **ai± z © * ? &n 

^/^y-^cofciv A*eaffis<DS^&a^tti« 
ffi^«x.fc*^a*a«-r-sc«!:^iwt-r* 0 *fc 

0'ptn\ sa»Mrsi*ffliiict®Lfc*^a^^ 

[0010] *tz*%mtm%nJ]<D>b$U&.fc&lii® 

ffio^s^ga^tstt-ri.ci^gwt-r-So 2£ic* 

±4tt(0S^SIifi^fltxfcfea^tlJ«8«|o^S 

*ga * »«-r * £ g m t -r t> . 

[0 0 1 1 ] 

[SSI£i!?;i*-f$fc#)©¥f6] ±?5LfcPp1)li^li> 
LfctfSu *a*;N*B(;frfeJU**?:7R«©«a©* 

£ic«fcy, BaAAaB$a*&Bi=nB$e*:t0-c 

[0 0 12] ltitOJ:3«:m*ffft-r««:«). *SgE 
l«TF©*5fc«tJ**ajtTl*4. 
aii. *1©««tfKR**lfc*10>»«i:, S20f 
a#EK*ih.fc»2©aMSi, ffri5£l©*ffii:ffrffi!g 
2©»fi£®mfc7 MJ$;M*r=ER*ftfctt*©X'* 
— 9— t, aBX*— l=*y«»**ifcBERl© 
»StiriB*2fl)»*ia)Bl«i=*f»**ifca*Jit, 
flIIB£ 1 ©a«*fcl*ffJiES& 2 ©Baic&jiMratES 
EPJ)Q-f£3M£i:, DtlBflt 1 ©£«£fcli!HJffim 2 ©»« 
©flJfBX^— 9— t *Btti::EK* *if=E**ffl 
B*fc, lltrEEA*lii«*lcE*J&<in*>-3fcB#, WISE 

[0 0 13] *fc, S1 ©«aj&«ER*;h.fc»i ©Sffi 

»«iaE*2©*«£©Mi::7 Hj*xtti=Etas*i 

fcXK- KTEB1 ©»*£*«* 2 ©*«&©!■! 
IC&fc^fc&HJIt, ttCfltl ©*ffittfrESS2©S 
ai©MI=*jfta*l=»J£Lfc«ESSliO-r*¥«£, 

«m**i=E**«Jot3-3f=a*. flrEEft*ttB?©tfft 



2]&tii**©tea£&tfJ-f i*Sfi|-r§<J:5lc 
[00 1 4] *1©««tlt2a)«Wli:S*L, 

matt 1 ©fsnsi-m 1 ©aajweastifca 1 ©*« 

«©fljffi£ 2 ©«tt£ * tffltfGft 2 ©£*£©fljsam 2 (7) 

««t»iRi-r*j:ai=. fH5*i©*«<tfigem2 0* 

«£©MI=T K 'J *Xttl=E«*Jh.fctttt©X'<— 9" 
HE^'t— »l=J:y****ifcltE»1©IMEi:* 

E*2©»*t©«»i=*i#**ifcj*aai:, itrEff 1 
©*a* fciifrtam 2 ©««i=s$tt4*E^9Ai-r « 
«rE*i©»*©«rE*2©««*fcii«rEW 

2 ©*tti©tfj52m 2 ©attCiER* ftfeEAaiH** 

m*T-©ai*«#i:ai-3^r. aEEatfafcofcE* 
amfc^ottasauir-B^a. *£*a-*-4*5i::L 

[0 0 15] EAft«m<D««««0>-«l=EA^ 
36^of=**. *©E*©rsi:A/iri;J:-t©«*l::Eia3;h. 

9-«p^©E*il*S?iJfflLT. X^<— 

i+btLfcEsamiis^iz^yeajsasttiH-r**©-!? 

[0 0 16] MRB, r^f^VHJ^XS©** 

*7Tigaic;iffl-f sj^izL-ctcfci^u jm*-* hj* 

[0017] tfc7^f^7h'j9xaaMstt 
©*as, j£aaana»^&3taa^jtaa#^. 
ae»@»^&«*a^i***«**<H«n**i*. *l 

X. #B»«acrtl=EH*tifc«ii.tf»Bh7>5?^ 

>,mi M*£»#a»*-r?*:>*a*i***«#i= 
«fcy^->, ^7L*>«»©t#i=«*ai=H3ia**ifc 

S4R l Tsamai:: Enip-r « . 
[0018] *fc. tttt^K— y-roa^sna-r-Bct 

icjcy, aaa©V£ (-bju**v?> £. »© 

***na-r*cticj:y. x*— 9-ia*fcyi=*fr 

4E*«B*«Bft-r-6ct36<pja4:nf4. X^— 9— 
*B»taaLifi:L^5<i:^oE*ttlll«^t»J6+* 

ct 5 fta«ftttatE»-r « = fc*«-e#*itf, ttttx^ 
— 9- an©« x i< ^— 9-a *a ^ * j: 5 1= l t t 

*fc, 9-©'>JS< fc*-«liE«tt*r 

[0 0 19] *fc. MG«1 ©Sffi*fcl*flS5lg2©3l 

«©«rEE*atti«**«E»**if=af=Ea**ifcafii 

IS£^blc*fi|L, fJSHE*«iaJ*^-©fIgBai*fi#li 

«rE»tsat^Lraa-r*j:5i=LTtj:^. c©* 
^mni*, «a***?aB*a*& a* 5 



=> v 5 v h ') 0 X t n? *i -5 &5tl£ t -T * £ 5 lc L 

UroMlc J; 3 & P X^&iaBI<DSte<D;$ll «^^<D» 
&Z®m$>^ttfX'2Z>„ £f=jgtfiBlt LT, fcS* 
^SSlc 1 t 1 t fftt-T 3 ?7 -v * ^ I- 'J £ X £ ffl v h 

[0020] Eafcffi»^b©ffi;fiig^£ffiffil££il 
LTiiJ^a Cilery, jSfi*fcl±§S<DSDE«!^b 

0iEJit#tfftt£fi|fflLT, miiii*3i#tf>*l«£t- 
[0021] *%wo>&&®ih%m.it. * 1 aaa t , 

*2®£&£« tfJESM CD£«tffrEf&2<DS«Et<D|Si] 
(cvh'J^XttlciBK^tLfctt^rox^— *t, UtrffitS 

1 ®*«*fc(*i&E*2<D»*«>i!(rE**— y— tsfl 

rS^«l-Ete^4xfcE*^ai3ll^i:, JftSBE*l&tti* 

^icE**<iDt3ofcB#, mEEa*ai**a>iija«#i= 

»-S^"C. fFlEE^A^n^cfcEAlttaJS^rofiB^tt 

SBt©S£tt£B»«;:t#-C**. WAItt'*-* 
l=*y*»**lfc»i©*«t*2©**t<Dm«l=a 

i«a»$EHL. aia>*«*fcri*2©a*icaa 

hl=fL4tt4t&ttB*lti*a£:a**a& 

s& $ Hfcm 1 t « 2 ottfi t annc:***** 
s*aa*r u-r kkeb lt? -r ki s ?** a ^ 

f^X^W **J«f Seta izLTtcfe t\ $fc^7X 
77 KL/XS»a*jMiBI=*»H*aa*-*J:5rcL 

[0 0 2 2] ?&fc%*&&a>aAajiiaBli, E*8 

a«**x*-*t#»i»]**«fc5i=EKLfca»»3S 

[0 0 2 3] «1©«a/<*->3&»E»**lfc»1©» 
St, »2©««/<*->EK**Lf=*2<©gMSi, tt 
E*1 <B*ttt»20*ttt®ni=*tt*ftfc*ai 

ts *nE*i©«a*fciiiwrE»2®«ai=**«#« 
E^Ensa-r^^iat. «te*i ©s««tstrEm2<o*« 

i©BtmEa«E©J***fiH*-r4«k5l=l*l***ifc 

iMilllrE* 2 «>»*a>l»-f *i*-**fclittE 
* 1 tlWE«2 <7)S«rai-Eia^tifcE*^til* 

*i:**AU *EE*«m«*i:IWBXK— 9-*<**(S] 
$tfct©tS)5o fctaEX*— 9-(D-»*<E*^ffl 
t, ft y , ttE&A***aaaaAfr&ae*A 

s^»sros^««ro-g|5izE*$Jox.^ c t 1-<£ y , 
aE*sa*i=fcNt4aEEa*in*fc&Bifitt©iiinE 



Eaaaa^icEatfaunSsfc, flrffiEflfcajmTfrb 

iMittE* 2 (OSCODA < k t-*l=EB**ifcSft 
■*JIAU IWEiStSBflD-fttltrEEiittHl*^* 

fiLTfcy, «rE«Ri«titrE*ia)-tai3J:r;*2<D 
tt-*4<-Mittt*«**irfcy) . «r 

EE*«m»^^6©U*«*4*. B frE«iSB**hLT 

*rE»»a*««©#«*«*-c«ft«#t L-cai*$ 

[0 0 2 4] Z©J:5ftEattttl**iLTM\ &*. 
I*. E*l=J=y*a*»**±-r*E*ft:*fflLV ME 

«a«*t Lr«a*fci«ffi«*ffl^Tffi«*«mf 

**ai=LT*J:l*. EBfctli. E**lPitfct*r= 

aaaasat-rsto-cfc*. ebshs (da) tie 
s-fam^ (q) \z{tEnmzmt>z>i3*F tt&t* 
isLTaaatfftt. 

Q=d33XF [C] 

LfctfoT, crojt^^fiJfflLTGa«ltii$ff3Ct*< 
*3i=urtJ:^. EBi*a>iI«l** ±*i=ttrJ#, 

[0 0 2 5] *fc. EAttffia^tLT, ffljttfEJlIC 

«fcy*««tta<*fl:-r*«Ett£ffli\ fiis*5ns^t 
Lr«a*f=ii«E*ffl^rtt«SttU-r * J: 5 ic lt 

t«kt\ «Ef*ttt. CCT'l*E*^*D^.fct^lcjg 

C§ 0 Lttfot, Z(D!SEfrlcE*$EnJlD-rSCtlc 
cfc&JgJa^b (ON/OFF) ^fiJfflLTea^Stil^fT 

jeco n/o f Fit4«»6*i*E*A«jn*34* a i^isai-r 

[0 0 2 6] * 6tlWEE**a*T-*, ESt**^*- 

mm^^t LT*a*fci«E*ffl^rtt««aai-r* 
*3tt*itfj:iv «ai*t FTOD^-hmaicaa* 
*LfcEa(n=E**wa-r«^ti=j:y» y-hms* 

S^b$1tT, V-X- h*L"f»gta«)ON/OF F 

aw*tTt\ ^4a^^l3^^Tacfc?lcLT : t<fcL^o a«4: 

ON/OFF7-5Jv«mt*t»[:, ESfttDHft 
fi*»Ea^-H=WlP-r*/<-fTX«E*B 

[0027] £fcflnro^ti (ammffi) a^ku^x 
*jy. aEa2a}«a^aAanffl(DAa * 



«i=***ftfctta*tHffl©»iRia«*iiau frie?a 

aetta©*a««£lltMEtoattltiB©*tlRlB«££« 

» w i=»a * * * 5 1= l -c t. * i\, « a. 
«i=ti:tt#ft-r**a (=i=e» *at, a®#si 
firottaaua*©/** T-xast smatti-r * :: 1 

ZzttfUZ&o *fc/W7xa«**JI=»J*-r4** 

ictt'tiaa^maiL* «t*tt*iRi±-f*c£*-s£ 

So 

[0028] cc-c**wro*a**««fc«fci/fc«i* 

[0 0 2 9] «a-b;H=JPELfc**, E*© If:.!: A/ if 
ttX^— X'S-tSSn [■/em*] © 
■tiHC, N [N/em'] ©*£iP XX— * 

1«*fcyi=lPt)**ttN/n [N/ffl] fc&ft. 

[0030] a*©**— 0«x.i=cui?x h©a 

XX—tf-© 2 *S 
Sic J: y , XX— 1 1fcf- y |c*ftt«E4)*Btaa 
[00 3 1 ] XX— 9-©KR<iB£EStt:©Ei£ftK£ 

s«*-&$fr, xx— 9-i(t*E«(*ic*y*i«-r*» 
xx— 9— ia©M*i=»±r*a«a (q) itu 

Q=d33XN-=-n [C] 

#a*fflA*x>*fctt«*ffl^rinE«fta»*, tt 

«WS:E»liN = 0. 1~1 [kg/crr.2] =9. 8 
-9 8 [N/cm«] T*&5c CCDffit, ffll>-5E«« 

*4roE*s» (ass) , ffi*a*©*tti*Srt». *©s 

/N»3t*H=J:y, «aftxx— 9-esSK36-r*J:3 

[0032] xx—iHiBizBEfctffcSj&v'xx—fr 
ifttfBEft©***, «E#©«tt©E*tt#tt^6 

ri*i*. 

[0 0 3 3] *|=, *#^J©&JI«^gS*fcli**!g 

ai= (+ z&tnmomitiim i=o n-c »«■*- § 0 

[0 0 3 4] ^HMIcfc^TI*. EB#*fcl*«E*£ 
«tS«i4*»*-r*«fc 3 l=ER**lTl*4. B 9 lifcH 
■b^t*ttBi:©H«*BiW*-4fc«)©H"e**. fita 

m iiEmft*fcii^EftA<iBss$nfcm ©ats^m 

2©»«t^6ft4**HiJU2©)tiB (HQ (a) ) \z 

#j***LTivrfcj:i*u ffi® (09 (b) ) 

ft-CUTfccfc^o frBlC»«f t^-^ 

*Ct36<*a-e** (0 9 (a) ) . X$ <DjggtBi£ffl 
Ba»fc»ttBI=ttx+fl«tt©fii*«#tt 



a-cfc* (09 (a) % 09 (b) ) . «s^*j^©ia 

^liffittK©4ffl[C (0 9 (a) ) . RE#a£©tt& 

Wfcfcy 2ia-5oic (09 (b) ) WHKyuui«3 
3in«)T»t««-r*att-e, aaaytauwaoa 

[0 0 3 5] *fc, flfciiaaaw 

t,s ffittJ«2liJS B |-b>U©>tS (011 (a) ) iconic 
^tlT^Ttnl® (011 (b) ) IzWif&ZtlX^Zb 

x+$Hgft©«ivw 7 xep an a z <t 
T-fes (011 (a) ) . /WTxaijtaffl©m«t/<* 

il®#x h?-f ^±I=SLMCES+*J:3I= 
/^--^f^tir^Tt (01 1 (b) ) , tt®©^ 
tf,t*-->?Zh* aiJtBtfX^B-c&oT***) 

ffiBtfX h^-f^-tKSlMzttXTaJ: 
--^Sft-Cl^W^irli, ^©XjS©»»lcEmi* 

*fci4«E(**ER-rs«t5ic-r3h.tfj:^. «fin*x 

i=jss»i=itx+»«ttffl«i,Hnwi y m Lfflma^ss 
it, *=fr&aiaaa**T*«fcfct*. ufta^aa 

S*©3X hffi£©fc#)lcli, MO*l=ft*KUtllLffl 

i3*»it. -ft«*ft«*ff?ct]b<a*L^ (01 
1 (a) ,011 (b) ) c a#B»yaiLmft3ii. a 
B^f>]^©*^ictffi}si®ro4aic (011 (■)>«■ 

ffi»«fi©*tt«*fcy 2ffl^l= (11 1 (b) ) E 

issft-So £KK©&fti*. mfimmntiuajsm ■ 
mm, s/NHs»i=j:y» aaattT*j:5iw-r*iii 

[0036] *fc, fi6in2$aAa$aa©#Mna 
i=©*»a-r-6cti=«fcy» *sts«©«j|jii=j:**nx 

[0 0 3 7] 01 0 (*»««©/<*->©«***«!= 
$tiffc§o ffitiiK 3 £Hfe©jE3teJ!I<!: LT, 

Cirlcfcy, ^P-trX^Bi|MLT=iX h€T^0^±T' 

[0038] *t, «B»aa©/WTxaa*TFT 
aa*js«a©3*>«aatti:-r*-ti=J:y, 
>«££©* v ^ y >^§ftica3K-r a / -r x*««-r 

/\*-<TXSfli^fiE^P-trX^Ni|MLT3X h 
®T^0-5±T'*^Tfc§o *HW©<4B^Ui*S 

ilrtiess H la^^BfcltsM^ig3^al7J;^lcoL^r^&x 



[0 0 3 9] H1 2(4, EftfttUXT«<EV{t*&& 

y, ««*«ttia-r-s**©tt*jmi*ft©«*iiiwr 

5fc»©Bn?**. EmttlcE2l£Jina.Si:, E*A<HD 

^ofceat*sm#!f)<RjS$n?.o crom^i4}gtiti« 

IcJcSffitfiR,!:, MC£©»[c*flLfcB*jett-C** 
Loo, BHS(0gi#UlHI^6*ai:LTUl***i*. 

safr&aia ****»©«#****>*«««©& 

lis »EjftTfl«*;|lfcMr=ttfl-r*. Tftfc*., Q 
<tQx (1),Qx (2) , Qy (1) , Qy (2) t 
©Br=-t*i^n»***l4Ml4» E* FMnfrofcjfll 

gi*UL«lit«>ffi«a>2»i=it«t4. Lfctfo 

T, tt««*tteiT©J:ai=IWJ**l4. 
(2 x/Lx ) 2 = [Qx (2) -Qx (1) } / [Q 
x (2) +Qx (1) } 

(2 y/Lx ) 2 = {Qy (2) -Qy (1 ) } / [Q 
y (2) +Qy (1) } 

*fc, SI#BL«aH|-eC!>*36«#4«±C*i|#l=tt, C 
©#14*111- « <fc ? I= Ltltf «fe l\ 
[0 0 4 0] 01 2©fll=fcl*Tli. fttSMcDfttfti: L 

«frftH. 01 414, *iBflfl££ffllV /WT^IIl 
VB «BSLfci:S(0«ai»«Tf*y, H1 6 14* 

ffHft©0lT*fc«. 

[004 1] Sa#fl££ffll'fe*ft©ff-fllslttlc£i' 
TI4, flK©fe«>xHM©*EL YMMfcoivc 
liH«©fc»*l6L-Cl*4. (SS^9JMIco^ri4JU 
Tn«l=Yft*fl©*«a*£*IM-S. ) ES#£ffl 

«. c©fc&, E*A^bLfcl»M©«3!E*»*fi<«i 
U^-SC ft*. StalBlOTigtfCRte, tt9RUA 

©B#£i££l0!8iIL, ««r*ttilll»©«J«**4:L-CS/ 
Nj±£±l-f6<fc5K5££;ti£>o K>*fcttfl|jSv6©lPE 

T?A*-r«*a, **i±i [kHz] ~» [Hz] ©ra 

lcWE-r*«fc3l=-r#itfJ:^. =*itt, 1 [kHz] 15JL 

±©a*-exfrA.»-r*©ttH«-efcy, » [h*] ia 

■©■»«»»•(?** 6 0 [Hz] JBJWCttHH-^Ct 

a»flHa*©y*x*tt*tti=**r*±-ea* 

[0 0 4 2] 02 1, 02 3l4ETtt*£ffl(^fci:*©J£ 
«fciU@S&©fltJ5S©0i|£;Fl-0-efc3o 02 2, 02 4 

n*©eawiaia*©i(ij«©fl*jR-rHi?*4o 02 1 1= 

fcl/>T[4, Q-VT>^t>©HJ** A/DStftLT, 

*©ftT5?*;uaw=«by*»a*- e— **iHSfT 
a 0 c©t£, aftajsro^nt/^injws-frictic 



*y. fctii.tfa^>ElEB*©3=E>«at©*v^iJ 

■c**. *6i=. xe?*;uajn=«fcy 31*111 u«ifi«© 

*4<**|jESfT3Ct36<, fiaffiJt(pl±©^T'*^lT'fe 

& 0 02 3izfc^xi4, a*, *jy«, e-** 

-juK*"C7+p*»J1U £&l-A/DfE«|£T34 

9 1^*1(44. IV ZW^tA/DKlWft©^*^* 
fflcfcl^T, ■»»«!«#©> -fXBE*. 3l#ffiL&ifi 
«©»*> *<*«jE* * fr 5 Z t iW * L 

[004 3] 013 fiEft*ti]3lt?fit*E<*fr 6 ft y , 
*3t $ fcl4mE Sfcffi-*- *>«£©&«» ai*;4©ffl 
BJ-r«>fc46©0-C&S» $Et*:lcE:*J E* 

*<*Q^ofcfea©sfiiA<i£TL, aawtii/^Txm 

at'>3-h-r4. /<-f7X*Eli«ttKlcJ:yttjS# 
ffl*sh.-C\ W*l©3l#WLII^6«Slt*fcl«EtL-C 
di*$tLSo BS*3^&Ul***i.««»©ltl**ttl=Sib 
fl**. «Stl45l#aLII^6©EJil=Jt«-r*fc», 
&BJ$SI4^T©4 5 fcfftti 
(2x/Lx ) 2 = [ I x (2) - I x (1 ) } / [ I 
x (2) + I x (1)1 

(2y/Lx ) 2 = [ I y (2) - I y (1 ) } / { I 
y (2) + I y (1)1 

01 3icj3ivcii. %.%mo>m'&.t ^x^mmm^m 

[0 0 4 4] 01 5I4*iii»«S*fflLVWTX*eS 

»SLfct#©»aia*©«-c*y. 01 814, mmn 

*fitfflL>fcfc#©*fflliia»©«-Cfc« 0 *fc. &E& 
£fflltfe£*®MMtlinMltJttltB2 2. 02 4t 
*LTl^i>o 02 2©«-Ctt. I -V71/^&©UJ* 

£a/d&&l-c, *©»T'>5«;u3ijn=j:ye*ai* 

Sfia, C©fc#. *■**©* £ HUB 31*4:: 
fcl=*y» fctjLl*a*>SlEB»©=i^>mai:©*v 
^'j>^/-fX****l-*ct*<S/'Nikfii±©jai-c 
tat?feS„ Jbt, T*>*Jl>a»l=J:y3l*ttlUiifi 
«©0!&<*.©«jE*fT3C£A«. &B«£|p]±©^-e* 
»"C*$. ■2 4««:6l»Ttt, »D», ttff, flUff 

st-7tp«iu «aicA/D*a*-r«. c©« 
^tA/DS^ro^v^juiifficfc^T, SfiSiJi&ttc 
#©/-rxi$£, gi#uuiifi«©i4>a<#ajE*fT5;: 

[0045] Eaauis^tfEay-h k 7 

6ft y, mat*fci4«E*aai-r***©*a»Hi** 

COUTI4, SEftirlHl^-C&^c 01 9l4ES^-h 

h7>vx$ ^ffl^f=«s»fls©if«iHiss©«^^-r 
HT?*y, 02 o\$.ffiwtt%m<Dmm®&<nmzttm 

X&h 0 01 9lcfcLNTI4, Ei^-f-h7>yX$(0 
V-Xlif^tftllfi (0f COMVM) 
*l-6o E*y— hlCl4TFT©ON/OFF-7— 
M^fc*/WT^*EA«EPiD$^S (0*©*/ s dlS5 
#) . E^ft^EffiLfc«!:*!cf§*-ri)mE©attl4E 



[0 0 4 6] 0 2 OKfclvCli* ES^*- h 
*©7-X ■ KU-r>«a#**l**lXBBa- Y*US 

FTDON/O F FV-y>£J3.^7=/W7XTiE 
(0+Vb) tfEpHnSftSo Emtt£E«Lfc±:£lc£ 
*f -5mEroS1tl*Emf*©^ffi*[fi] lc J; o T3l to b H 

ht. E*jWnfrof=tta©TFTj&<ONlMe^fty. 

[0 0 4 7] *l=«3S8«l=ffl^*E«tt»fcJ:tft<0 

[0 0 4 8] WMMPtt. LTlis ftaWJEcEmft-C** 
P Z T©ffi, 0iJ;Ll£B aTiOj, PbTiOs, B i 
2 SrTa!Oi ( B i 3 T i 4 B a M g F4 , 

Gd 2 (M0O4) 3 ft <fc*£ffl(^ Set E« 
tt***-fc»i=l*, #a*Atf*%o-r;n«.*Bj&<* 
4. #«75ffi]£«ii;t-5lcli. ES*micaE£EP*lQ LT 

^Ba^aa^-ci^a^ici*. «#ttyaiLffl*t« 

i*aE£***c&rc*yaa*a*H*** = 4:#pra 

HB#fflS©«£*na«i^ aa©#[°]«BM 
cEifti y *#i*be*^*4 c t let y #a7jiS]£ 

[0049] *fc, aBtf«jfi-c*ti6]«aa<7P— r-r 

^-ftf-SBItL-DO, «#*yfflLfflL«ai=^5 

> K«fi£**£ LrEmftw^astemEj: y*#i* 

mE*^jl4ctl=J:y»a*|Rl«»A*«fc5(=LT* 

[0050] ftteEijaaj*^ tLTEa#*ffl^fc» 

Em<*©'>ft< t*-*(D«a*<7P— r-f >y<0 

**i=ttain«A<4^oTjiaE*<»4Lfi«-r*a*i 

«x.l^E*l^til» ; F-<!: LTy- r-aaicEStt 

^icii. ^©«fc?ftS«£ii»*4«ia£aa.-cfc< c 

£tfa?*Ll>„ a*BEtf*ffeLfc**©«R 

©f=ft©aRB*SE«*©-*©7n— r-r >^aa 
i*a * \tm s ta* l fca j«£ *if 4 = t # 

T'#4o Cl©fe©BREtt©KJftf::J:$aaa*aB© 
±j£tt©<£T£[I]i8-f 4 = t #T-£6„ 
[00 5 1] 

[aifld!>axa>aa] *aTi=*»ai=o^r*6i=wa 
(aaaa d bi i***a©*aajftBR©«a©« 



A*aa*rt«Lfcaaassa«-c*y. aaa^Aa 

tLT, !Wh7>^ (TFT:Thln Fil 
m Transistor) SffllWf-f?7h'J 
*X*ajWfll*&sh.Tl*4. *fc. aa«3i^-KtL 
Tli, IMCTN (Twisted Nemati 
c) 3MC#ai*&sh.Tl*<6. EAatH©fc»©BE*^ 

aaai±aaaM£-efcy. /urxaatfaaassa 

^7^7hU^XtLT0)iffi£ibtl^ (H1 

1 (a) #a) . ztoaaa^aatt, ru-fMn 

£*tlS]*«1 2fc©MI::*aBl 3*«»Lfcfc©-l?fc 

s 0 7wisn fcttnaai 2£©m«i*tttt©x 
4i=*ya**#tr^*. 7b-r*fii 1 it. 

5±ICV HJ*XttfcEtt**lfcB*«ai 6i. w© 

lii^i 6iza«a*t»iCLfcaE*aia^*fc» 
ai 1 twiRiafii 2©«an saaaicuaaLiSi: 

I^EfflRtfERSflTl^o #81 h7>vX? 1 7 1*. 
l&Rtt&fii 5±I^ER**ifcy-h«ai 7gt, f 

-nai 7g*a5«t5i=EH**ifcy-ha«Mt 

1 8, y-KRBBl B^Lty-hflil 7gtS 
fiLfdHxtfa-S K P-S i ft £*©¥*<*« 1 7 i 
t. 7 I fct*LfcV-^Wl 7 i, KU 

■<>aai 7dt, ?**jubsbi 7 • iih7 

> vX* £«7 £ ? l=ER*tLfc/< v v^-v a >R 1 
QitBstTl^*. ftfc\ ¥3M*JB&17 i©y-x- K 
U^>Sftit0^Il:lt 7-X- KU-f^«afc* 

»»■ t 3 ? * * * 3 1= a» l «s i*a *.« 

n + a-S i ft£*©a>*£ Hlf/iESifttl^, 

[0052] Mnaai 21*, ax.ii#9Xatfi&£© 
*fe£tt*«2 1 c<7)ffi^tts«2 1 ±i=Baaa£ 
aattfcBe©/<*->-eEK**ifc«aa2 2i, a 

8ti2 2iX'<-tl 4t©iaicEt9:$^f=ffiE* ; F2 
3t, «fcR2 2fc«fctf«E**2 3£a5J: i 5ICER 

j**^* 7 -7-^*24^ aaaaaai=Ett$*i 
fc3=E>ts wan) 2Bt*a*Ti»*. ftfc^ 
©atfttasai2 2tta*tt**-r**ta^6aa**i 
rfey, mit4i*fwiii*i*t4?7'^7hij 

^XfcLTta*^«J:3l=««**iX^«. 
-7^;U^2 4l*, R («) , G (B) s B (») ©IIP 

a»fi©3Bfti=aftLfcaa#a*. =&ii*ffiiiE*a 

0«fe3lcER**tT^-5o 

[0053] z©«iticfcit4ffiaffiaifai7j54iiBi 
2ic aaaBiiBi 4i=«Lfcfcfeye**. *fc, 
^a^tiiiH]si©afiE«i±B2 1 % 12 3T>mwLtzt}3 
yr-fcy, B2 3©aaatbaB©aaa«aufe&# 
©aaaaiBBttB2 5ic»Lf=ayTr**. -rftt? 



*it«x. msE, mE&ifromae^^m* 

EA4<ln^-3fc*3RiIlI±<Dtt««ttiar4. *£BJ3© 

«*a<Df=»<oma*E»i-**K*<E^. *&ica« 
n ic * *Emtt«©i**i t & < mnm ftftsfcaj * n a 

[0 0 5 4] *|c, ±&LfeEE**SBaS£#&a> 

«icot»riawr*. *f\ 7u^tti ia)«a*ft 

[0 0 5 5] *1\ EBttSCl 5ltMo-Ta^ 
£JI$3 00 [nm] i«L. C £ |C 

g , &<i:tffl*L&i*EJnH«*Ei«i=»K-*-«. * 

V'J=OiHb|g£JI£40 0 [nm] , S i Nx 
$I?5 0 [nm] . a-S i £JS£ 5 0 [nm] , X 
Vf-^VT. i NX £H£200 [nm] £ 

*LTuyxhE*Eic»EB*j3j:tfa* 

«*-T4Ci:l=«fcy*-hE±©*l=BBEftnrcs i 
NX frbftSX h V/<JB1 7 e*»U Iltl?f>? 
t*. *I=:J— 8 Hliftin* a-S 

i £5 0 [nm] JtSU n + a-Si«/a-SiJi 

/s i nx »*-ft/<*-=>^i-*cti=j:y, 

[0 0 5 6] Olvfc, I TO (iib-f>vOAffl) SIS 
$100 [nm] J«*U /^--^TSCtlCcky 
EEEEl 6*»JSW5. *6I=. ■*Lftl*9i*U]L 
E-h©»fl:MS/<*-:c>yu x;u-*-;u£^REf 

So 

[00 5 7] &|C, Cr80 [nm] . AI30 [n 
m] t Cr80 [ n m] £«|«U ~- >7f 4 C 

s, Kl/«f>ISl 7d*»*t4. fit, Cr/A 
l/Cr?7^|:LTRIE (React ive I 
on Etching) 

«Eiart<Dl*&ftlM&tf<Dn + a-S i N$R£-r&. 
[005 8] *LT, S i NX 0 [nm] ** 

L, /^--^-f 3 chicly. TU^*«<7)li*S 
[0059] &ic, ttft*««>M*»tti=9Li-rBa-r 

[0 0 6 0] *r, tf?Xfc£©EEtt»*2 1±l=C 
r^30 [nm] *« U -- « C t ICfc 

y, ^7?»>7hy^xt3ifefeftBti2 2«»*t 

*. Em#T*fcSPZT£X/'« V^itflc 

J: y 1**1 t/im] *«U U5XHD7^I*- K 



[006 1] SI¥4#ifcUvX 2 [jum] 

*L^--vmci^ *. E. #©Hfilcou 

T«ys-r^tic*y, A5-7-f ju* * 

IC, iSWmtST*&3 I TO€?W^<';*T« 1 5 
0 [nm] JMM-*Cfcl=J:y, «fi«^^7Xt 
ffi$«tefczi=E>Sffi2 5 

[0062] ai-t^ojHSsaicoixra^ 

So 

[00 6 3]^ ttNEttl 2IC, iKU-f £ 

ft*. a»»*©EiRi**»-r*EiRiM*H]i!flti= =fc y 

IJ70 [nm] C0EEEK* & 

a oEiaiTjisi * as-t * fc to© 5 bf > fr a . 

[0 0 6 4] *©E» X"*— 9-1 4fl2j£©fc#lc, ft* 
-7-ri.-tlc.fcy, E*{*fr&ft«EEE?2 3J:*ft 

^■ifuticawtticiftEttroxx— y-i 4^^)$-rSo 

[0 0 6 5] 7KSS1 H. ttffi&EI Zt 

E£lcEfflK©BM. EE. 7e>*E«*fr3. *© 
tt. ttfflftttM 2Izv-ju#]££*k £&-rSo v-JU 

mi*, «*ee»* 1 £ee«£« * «* l * a£© * 

iUfSSI^I?. &lcit*B#©£;hi*Xu£*s*x.$fi!: 
ffl*ffi5**E«fl:*E («Jt»«) £#[S]*1S1 2 0) 
Sz-^rtElcEfcU 7U-fStH 2 
©Efl«»J*E£8flS#S«fc 3 letter*. St7 
U^*«tWl»l*tt5ro<4S^^1± (SXUEIE) ttr 
l\ «jh«>tt«lcKnESB»r4cttJ:y. ffiift 

[0066] JlE*E-ei/-jH«©*- ?>ic 
ftoTL^•l>SlJ» caAP) ic«a«j«*ta-rc4ic* 

"J. a B B a MfiE%roaA^fT7o *lcaAPlc*nE«ft 
**f*lt. **t-«*Elfr-BCi:lcJ:y, jtAP*i*± 

[oo6 7] ^ic zroaft-fe^*^- ^>-emi»L, 
juwrscticcfcy. j$n©E[a]£*D—ib-f6 < , 

ic. c©aa-tr;i,©Bi«©»*©*Blc-f-*i**i©7 t* 

>^7jf6i t ¥ff*fci*s« t ft * * a ice^ffi^jg#-r 

[0068] (£ffi»tt2) BUcfl^LfejftASiiiS 

**LTE*i=*yttfc«*«*fc-r*«E#*m%T« 

7jj£^gll 3lc, Sf«IHS&£I]l Slc^fo *fc, EE 
»*Isl£l©fllJiE«^ll2 2, 02 4IZ, El2 4©ffi««l 

«$H2 6IZ^fc 
[0 0 6 9] S»*aiCOl*-C*. Emftfl$)S^D-l2X 



[0 0 7 0] (mMBB3) H 2 \t*%W<Dfoik&*%i 

[0 07 1 ] ^l^flKLfeftM^SBatt&fcttli 

S«l=*}l*Tli, ?Str H a^7JxC<!: LT S ItlBh^vX 
$ (TFT;Thin Film Transisto 
r) Zmi^tzTtTj HJ£X*a*<ffll*&:h.Tl* 
So *fc, *H*S^-KtLTI4. JSifiS©TN (T 
wis ted Nema t i c) ^ffll^b^tU 
®\±m* 2 3£LTI4, E*tttffflHb*l, *©« 

7.3 1 t=i*>«*2 5ttttt»-r4CA:rzJ:y»aL 
T^So :ct\ J^vl^ h<)5Z.3 1 |*/^--> 
if*itl*CitJ:«a?>Ili2 5(D«R77^«i 
fltT-SflMISeoTl^. ftta&2 2 (11 0# 

fig) i±=i ; E>mffi2 5ini:ii-c«rt**i. w*tt/<4i 

©/<*->!*, ?7*;^7h'J^X3 1 (=MA-r«*H 

pguic^fiE^nrc^So ca)«tjticfcit5is«ssifaj 
Kffii £im*T*4©T?c^TM4BtW£*i&-r$. 

[007 2] *t» H2l=ffl*Lfe*ftH©aMftit 

©«a*»to^rtt. »M»«i"(fiftWLfc«ji*a 

[0 0 7 3] ttAHOlMfttoitTM:, *r, « 

SStt*«2 1±|CC r£500 [nm] «1L, 

■T*. *l=. E«f*tr*4PZT£*/W$"J 
y»*l [flm] «KL. h«37^^1* ■ 

^i-V^V7*lcJ;yEm«:2 3*/^-->^-rS„ * 
IC, H#4tffftUvX h^21 [/im] *MiL/<*--> 

^-rsci^, #s *©6ic-3^Tiiyfi-r=ti= 
*y, *7-7^M24^fiEts„ *i=. 

I TO**/<?*ftirTM**1 5 0 [nm] ** 
I TOS/^-^^^-TSCtlCty, 3t>tffi2 5 

t tt&K 2 2 i: * n B#^-r « „ 

[0 0 7 4] «ft-trfl,©«»»arz-3i^T[i, *ifc^«S 
i in*T?*4©-e, ccT'ii^ag-rSo 

[0 0 7 5] (3SS£^gg4) Bl2lcffiJSLf=)ftil**» 
lffliEif2 3iLt, E*tt*mi::lJta.T, SE3H 
=ht LTEfllcJ; y«gt*36**ft-r**E#*ffll*Ta 
B H B «jFSS£fltfi£Lf=o Zftttit left (t6B*a*ft til 

E«*»*^n-bxa)ft*3yic, 



[0 0 7 6] (£ffi^ig5) H3l4*ftH©ftM*S 

■t«)*j«fl!)aia>«**i6tti=*-4-H-efc*. H3i=«s 
[007 7] E3roffi£A*«t£i*iift& B B B «^!ga[cfc 

i^TI4, MSiSStLt, IIh7>vX$ (TF 
T:Thin Film Transistor) 

fc, KtLTIi, 2i§M©TN (Twis 

ted N ema t i c) *S64<ffll^&*lTL^-So J8E 

**£LTI4, EmftjWfli*&*u *©8ti£i4£li#*iJ 
srefcy. /<-f7x««AtB*m«tttta«Jii=* 

S^MtSfcftlDatViftt LT©4MB*JfcbTl* 
£ (B1 1 (a) #S§) „ *fc, JgfitM2 2 (HI 0# 

fs) ii7Watfii 5ffliiicii3S*si etni-enua* 

1*4. «ttK2 2©/<*->!4» ^7'^7h'J^X3 

#«p»ic»***Lr^* 110M) o 

[0 0 7 8] -rft*3*C©ft|-Ctt. fttttt2 2l47U«f 
fttti HMfcEK**^ «*.tfEm*mfrf>£4«E* 
^2 3©mft«*t-©*ftfll2 2*^LTttffi-r*Z 

ticty, E*4«at>ofcfi«©***ttiii-r4a 

[0 0 7 9] C©«-CliTU-f*«1 1 <t>Pt|pl* 

«1 2i©l»»SflH*-r*X'<— »©-»tt, 

«f JU*(=*y*Wt**lTl*4. ffc*>*u RGB0*7 
-7<;u*24R. 24G, 2 4BI4. fflftl»J££*l.4 

Z<Dt2l~l3 1 y-7 4Jl>* 2 4Rt, *9— 
$r2 4Bi*HM***3l=llRU Sblc*^-? 
^;^24Bt> *7-7-NU*2 4Gi:S-tt«8:4 

[0 0 8 0] H3lcffllSLfc*ai**a*IC*JL^Tt, 

[008 1 ] ::t\ H3ic«^Lf=aii**aa©M 

jftasrottic-^rijwj-*-*. r uresis 1 i©ssi£* 

acouttt, BXttiM 6 tHB»[=«ta«/<*->* 

[0082] »A»«©«**jSi=o^rBiWl- 

4o *"*\ $6^tt*«2 1±l:C rf50 [nm] *W 
3 1^Mt5„ «»»»U?;xh*2 [jum] 

^L/^-->^TSc<t$, IK. »©=fel-o 

^■rityjs+wticiy, *7-7^^24r, 24 
b, 2 4G^^i5E-rSo c©i:#, x^—y-ic^is-rs 



■y-flD-wsA^-^-c us?x hiz»a$-fr^ 0 
[oo8 3] anata-eft* I TO^'^ 

3*ftifl=J:y»*1 5 [nm] «HL, 3=E>ie2 5 

mm** 

[0 0 8 4] a«-b;K0«J6*ai=o^rtt. y- 

[0 0 8 5] (SK»tt6) lil3IZ<5lj^Lfcj*f B *^g 
gCD$E*^2 3,!:LT, E«tt*r*H=»Ar, &E* 

*tt*J*?n-tr*«)f&byi::. ^EftT-fc^^KflSfeT 

[00 8 6] (HJfi^ffi 7) 04 l±**Ha* 

♦BBLfttf&BUSfl-r*. B4a£WA*tt1ieAift;ftAa 

X? (TFT : Th i n Film Transist 
or) tm^fcT*** ?-*HJ***AWBl*6j|tT 
1*4. *fc, KfcLTfi, igiSHOTTN 

(Twisted Nematic) *£A<ffll*'=>*lT 
^E*^<tLTIi, EStttfffll^b^ *<0«& 

i±ats»*jST-fcy, turxwmz 6A<iih7>v 
x^cDy- h*ai 7 i tmtmx°mi$.zti, si#ii/< 

tall 2 2 (H10#RI) (*DX«I1 6i:R]-*mfr& 

M£X3 1 t»|Rir-5#BP»[=»J**ih.T^* (01 
0#«) . 

[0 0 8 7] -fft*7*>, B4l=0|»L/!:*««a)ttA« 

|p]-r-6«*lw*E3ltT2 3E»**tr^4. X"C— *1 
4iSE*^23t©r H 1lC li&KBI 2 2 #88 £ *VC U 
So */dBE**2 3<DSK«2 2fcK»«fl>iElCli/< 
^7X112 6A<E»**IT^4. 
[0 0 8 8] C0J:5&ttjSa»aa*aaiCft(T*g 

[0 0 8 9] :;t% ^cflftLfetJRflaftA** 

[0 0 9 0] *?\ *7X. |7A*'J*7X, 53£, 



»li*frbft4fe«tt**il 5li:Mo-Ta^«| 

$300 [nm] g«U -^l/?"*" 4 C 1 1=* y 

n * l ft t » if a « s it * m m i c » fi£ r * . 

[009 1] Jfc^-C, ElTO-CSSPZTS^'y^i 
U>yi=J:yj»*1 1 [J"m] III, Ui?*h©^X 
£Rft- K9-fiv^>yi=*yEWt:2 3*/<*-=. 

>7-r*o 

[0092] S/'jar/iMsKs i nx £J?£4 

0 0 [nm] . >>'j3>Bft«S i NX £j* * 5 0 [n 
m] , a-S i 4^3H*BM^»^ 5 0 [nm] , 
Wh^/ifSS i NX fl$200 [nm] *JtW+ 

So 

[0093] *i=u$;*ha**i=BiB»&i3*tfa* 
«*-r«zti=j:yy-ni±<j!)w=s i nx x h*^ 

BtftSn* a-S i * [nm] *»L. n + a-S i 
Ji/a-S i B/S i NX H^-ffiA^-->^-rSZ 
tlCfcy a-S i 4. 
[0094] ^l:Cr80 [nm] , A I [ n m] , C 
r80 [nm] f^--><ft 4 C t \Z «fc y 

7 d£»i«T4. 

[0 0 9 5] *IC. Cr/AI/Cr SVX^KLTR 
IE (React ive I onEt oh i ng) t5 
Cilery, r-H«Jam<Z)n + a-S i 

s-rso 

[0 0 9 6] 3*1=. E*1*2 3.ta)B1bK, teitfBB* 

[//m] »&u /<*-->7-T4 zti=*y» v-x 

[0 0 9 7] *LT. I TOSx/<?*»ft£lcJ:y* 
$100 [nm] J§«U /<*-=>*+*Ci:l=*y 

[oo9 8] *i=, Mi4tt«a>s>«fti=o^rKnt- 

4o 

[0 0 9 9] **\ tf7X*a>a*tt**-r*lfclttt» 
«21±|:Cr$500 [nm] «t«U l^~-^>? 

[0100] an**tt4W-t*ft-S I TO*X/< 

?*ft*-<*JI* 1 5 0 [nm] JMU at>l«2 5 
*^fi£1-So 

[0101] «a-it;w!>«a*ai=-3t^-ci*, ^jib^jb 

[0 10 2] (H11H8) 04l=fiHJ*Lf=a B |**g 
IflJtetf 2 3 t L-T, E«tt*r*4l=il*T, SE* 
LTE*l=J:yiSfta4«*fl:-r*«Eft*fflt*T* 



*ftl±1ttafclH*-C**. *fc»**ftl=OlvC*. E 

»ai/^h$it. »*-ai«i=j:y 

*fti*Ti4Raa>*M5»«£ n«-eft*©i?c z 

■eiiKM***-r«. 

[0103] (Rtt»R 9 ) H 5 jftAS^S 

L f=ftA**RRaft it t RRto l*T H® * #RB L £ 
36*&KM^*. RsaRRAARRAERARiitRRi:: 
fcl^Ttt, LT. X ?«a£*tfl 

MES^-KfcLTIi, jSifiMCDSTN (Super 
Twisted N«matic)ii»bllT^ 
*. «E*^2 3tLT(4, E«(*aWfll*&*U SESt 
^ffl«a«iStt*iB»tlfi-e*y (R9 (a) »R) . 

«fll°IBf*Bli 6lc, tfefc, S«ttttll§]»(0«A«lld:IB 

2 1, i2 3l=ffLfcfcJ3yC**. Jbl:i2 3(Cl 

[0 10 4] usic^Lfc&ffla^gSiim^ h U 
^xs©j*«**s«-c*y, j£«a4 1ib<ERaF*l 

fcMl5i, «^*«4 2 4<E»**Lfc*SZ 1 

IHtjftBRi 3£»ft Lfct<DT?ifc3o I TOfcifoa 
WR«tt*mfr&fc*j£**«4 1 14, **7Xfc£(DI|fi 
«tt*mfr&fc*»*M 5±[C, flJxtfXh 9 
ER**i/Cl^4. *«2 1 ±tcl4±a^t.fc4: ; 54- 
77 * v h >J * * * asfcfcffiiSlgl 2 2 ®/<* - VOTE 
*LT«ftR2 2 fcX^— 9"1 4£0>m 

ici±Em»2 3 3b<»»**iTfcy. JM-bJUKEfttfla 
**««o#m*-e» y tt **iTttE*tta>fc»<D« # 

fflRtffc**!.*. *f=«ta« 2 2 <D±«^ 6*7-7 -f 
2 4^EIS$tirfcy, ^*ffi4 2l*CCD*7- 
7 f $ - 2 4 CD ±ffil| IcER $ *l T 1* 5 „ 
[0 10 5] ZOkoiZ^mWltTtTfy^ HJ7X 

£0R..R>j<SEKR*^£&<s **67h'J^^(D 

raw jsRRi=*Rffl-r« 

[0106] :ct% n5l=R*Lfe*«&<DRR** 

RRoRRaaicoixrRH**. *f, *«2i<o$s! 

[0 10 7] *r, ffi*ltt£*T6£«2 1±I=C r« 

3 00 [nm] ««L. /<* -= >7*-f « = 1 1=* L J , 
?795T r-'J7X£*tefcffitaR2 2|Mt4. & 

E B W*2 3tU-CPZT*X/<V* , J>yi=«tyJ» 
$1 1 [jim] [C+5fco-Clt«Ls UvXhCDVX^S 

K7-fx-vT>yi-j;y/^-->^-r§ 0 

[0 1 0 8] 46l=, Sfl»»bvZh$2 1 [fin] 



t^rnys-rcicky. *7-7^^2 4^Mt 

So 

[0 10 9] C<0&, SBJ*mttl«<!: LT^JxlS I TO 
61 50 [nm] IMU --XT? ZZtlZ*. 

y , RMttfiia>ii«Ra4 2 *#Rt-4. 

[0 1 10] «t, ifil 5©«a*Ssi=oivcRR-*- 

s„ *-r, *'5x*s±ic, sBjmffiT-s,§i to£i 

50 [nm] R«U ^^--Vy-r^ChlCcby, » 

iiE»ffl©3E**a4 1 

[0111] jM-b*©wt»ai=o^ri*, fTRLfe 

[0112] crrkri o> ■6a*jmo!>M«jic 
jftLfc**H»»M*RR©«Rfc«Ri::oi,vcHE 

[0 113] 06lc0J*LfcJSaA*«fl6£rtRLfc* 
«5M(D«a*^Jt«l=tet^rii. LT, 

b*LT^«. RftRS^-KiLTtt* SifiMO 

STN (Super Twisted Nemati 
c) ^ittfffll^bftTl^o H6[cffi|iicLfc*«a5F!g 

L«tl«4l3!l«ER**Lf=»«1 5<t, {I^Etl4 2 
#ERS*lfc*«2 1 fc«>ni=ftMl 3£**ftLfc£ 

ro-cfe-So 1 To&£09&RRttttfifr 

ffi4 1 14, #7Xtt^0>IUittttfr»&4«*«1 5± 

lc, R*tf*h7*7*ttl=ER**iTI,**. Sfcffiffilll 

2 2 bI4^amffi4 1 £¥*TlC, tSfS4 1 
*iTERa?*iTI,*4. *fc, «*S2 1 _hlc(i_h5HL.fccfc 
5£?7'>7^ MJ7X3 1 ©/^->A<E!S*nT^ 

*#lTfeU, «ttR2 2tE«ft2 3^&ft*X^— tr 

fc®NI=fitfftR2 2*TO$^TL>§o R«-b;n=E 
**<3ta!h*fc, =©E*l=Ki:TE«l*:©»iitRR« 

fizttcz&oizmmztiri^o m&nmmvim 2 

2*RCT«*«««)#HI*-e«iyai**irttRRtt© 
fc»a>«*»R««ft**L4. *fc*«2 1 <D±fil|A^b* 
7-7 2 4^EIS^tirfcy , ISfHi42ttZ 
(O*^— 7-r;u^-2 4<D±(|ij|zEi6$tLTi^-5„ 
[0114] ±*©J:dKC«>RtfttX'<— 7— «hE* 
RHJ»T*«faTtey. i-(7)*fiEtt**i:L.TI4Em*2 
3A<ffl^b4xTfcy, $&l=EARttR7-a>m«Ritl4 
ffiSttfiJM-efcS (011 (b) #R) 0 ffitftl«2 2 
(4, «*R«4 2t|-J-*f*r^6RIR-C»rt**l, 

i4/^--i/7**^*cti=«j:y*e«$*ir^^ 0 mm 

t, jt*ma4l t«ttR2 2b(4 E 3tRT»RR*tL. 
R#Ii/<*-=>^4*t*Ctl=J:yER**irt**. 
*6I=. «StR2 2. ffiStK2 2btt[z, 7*7^7^ 



£*lTl^So 

[0115] z©«jfticfcitsjs*jsai*ai*a*Hi 

2lz (01 2^l4«iB#tl£fl!>*aB*jftLTl*44<, 

tmcsaico^rttrati?**. ) , «ffi§iK«Bi 7 
i=*-r. *fc. m%i&iii®&<DmrfLm®2 1.23 

l=, B2 3<DBW*ttBftft*lftfl£mtfe£#<K>. s 

mmtam^ommmm^m 2 5 ics-r. 

[01 16] l6l:«l*LfeMneftU«| 

[on7]*f, t«2i o«a*si=ot»rKiif 

So 

[0 1 18] *1\ #7X&iffrt>fcS»«t2 1 ±|=, 
II*4#ifebvXr-£2 [/im] m*iL'i*--><?tt> 

«u », #©4fti=oivc«y»r cti= 

*LTmwni&X'&z> i to* 1 50 [ n 
m] Jt»u /<*-=>^+4cti=«ky, SHUft 

4 2 tSttK2 2 $HRM$jft-r&. 

[01 1 9] *|=, 3t«i 5©«»*»l=ot»rRWt 

So 

[0 1 2 0] *1\ *9X4^6ft*JME±1 
a*i«Tfft4lTO«150 [nm] *«L, /<*- 

= Cilery, j£Sm*S4 1 ifttSB2 2 bi 

So 

[0121] (3SSSJ&88 1 1 ) **Bjja)ft A** 
»a>a©fif3^TiM!-r«. 

[0 12 2] B6f=fl*Lfe*a«*Sa-CI4E*ittai 

*E**»fflLr^«. ;:a>**i=fci-r*B«*iiiaa 

$11 3IC (01 3-e(iSS»»JS«)«aH**LTL^ 
B1 8IC^-T„ £fc, ffi«tttUIlK<Dfl|fiE#J*E2 2. 

2 4l=, B2 40g«ttttli]g(Dttj£ffl£m'fe££ 

[0123] ( JtJfitfB 12)17 

tLt, MIM (Metal Insulator Me 
t a I ) If4 0jfflW:7^f^7hUi7X7i3!l< 
mi^HXl^o «#*4 3ICH]»*tL-5« 

[0 12 4] *fc. a**S^-KiLtli, SJg^(D 
TN (Twisted Nematic) TjxWffl^b 
E*J&iiJ*^£ LTI4, Et*2 3tffflUb 



*U EftttU£?0«aft&f*BB#MB-CfciJ« ttft 
« 2 2 *<?7 V* 7 X i LXOlll* ftbt 
(01 1 (■) , 11 0#B) o *fc> /^7XtS2 

6i4BitBBi Qtncmts&xfM 1 M4 o<D±apma 
4o.i:Bi:ititefcili?ii*4ti, /Wrama 

2 6^iBSl*«1 6. /W7XM2 6tM I M±S|5m 

«4 0 J: y«MF*iTl* 

So 

[0125] Z(0«iilcfcltSJlfl!St±l*;4*Eli 2 

ic, ««sib£hi 4ic^-r„ *fc» mmmamKcom 

AB*B2K 2 3IC, ®2 30)mfil&iii®V&0>mf$.M 

to 

[0 12 6] fc|=, *S6B.H<Z>fS 1 ZOjtBBBKfrfrfc 

WT*. M I M$ifiELI:7b^Sit1 1 b<DK 

[0 12 7] #7X&£©B«tt*«1 5±ICT 

a*ff£500 [nm] *« U 

l:J:yi*ll4 3«»*t4. -a-Sur, 5>>4>^BMb 

I8I*S*3 00 [nm] Jf«-fS„ *l=, Cr£J*$4 

00 [nm] *»U /<*-=>^-T*CtlC*y» M 

1 M±««ffi4 0 afc^tfA-f 7Xm®2 6*|?]ftflSj$ 
■TSo *l=. I TO$I4l 0 0 [nm] ««L, /<* 
-=>^-r«Cfcl=«fcyil*fiSl 6j3J:tf/W7Xt 

[0 12 8] *r=, EB#«tt^»*Ui?Xh*2 [// 

m] a*u B*-B«l=*y/<*-=>^-r«c:fci= 
*y» E«f*2 3$J*B, /^-->^So *IC 31 
*4tt»UvX h*2 [/im] B*L/<*-=>yr*d 
*05=ftlco^TliyiI-r^i:lcJ:y. 
*7-7-fJ^2 4$MtS. Cr*JS£3 
00 [nm] tSL. ll*--lr#+hZ\t\Z£. LJ ^7 
•^7h'Jv9XStofc«tti2 2 

[0 12 9] *tlRia«1 2b<0BJfc*aiC-3^T 

susr*. *7xi«2i±i:a«M-e*« 1 to* 

1^150 [nm] WU /^--^■fSCtlCj: 

y, *^sii4 1 ^amm-*. 

[0 13 0] «Ii-lr;KDBJS*3*lcoi>Tl*, HUSELfc 
Htt»B t * * fc ft c c -e littw **B-r * . 

[0131] (*«»tt1 3) *l=H7l=fljftLfc*9S 

li, E**m**i:LTE«*2 3<Dftt>yfc, EAf= 
fclST«ffia#*fc+*BEf*#m*&*i"Cl**ci:* 
B^TI4, ll7lzflj^Lfc*S^<&;£ii*^ga£P]t§ 

B1 3I=. ««BB*B1 5lr^-r o *fc, iittUH 
Kfl)»l$il2 2 > 2 4C, 12 4©ffifflfcaJ|51S&0> 

«j*«*ffl^fci#«>. ***ailllB<»itJ6»B*H2 



6 

[0 13 2] «ft*atl=otNT*, ES#flSJiE?n-trx 
(Dttfryi::, «Ett^***B«tt*#ttUS?Xh*B 

[0133] (mmmm u) is ii*ft«a**a* 
»««>«ia«>»i(D#!**i»W[zjs-ria-ei5*. ooa 

[0 13 4] B8lC«*Lf=*2gW<0& a B B S^£S;fc^ 
TI4, JM«#*SCfcLT, llh^vX? (TF 
T:Thin Film Transistor) 

fc, jftaS^^-KtLTtt, SjflMCDTN (Tw i s 
ted Namat i c) SJ*<ffll*biltW t 

«£o)«ai§i»£ b 1 9i=*-r. i8C6ittiMii 
ffl©»Kh7>i?x* 1 7©^-nii 7 giEty- 

hTFT5 0fl)y-H^7^5 1, /U7Xt«2 

e i*w *u •5-©=#ii/^-->y**t-6 

fl)TFT17fl!)ft^*iMl7i («*.«■- 
Si) tEty-hTFT»^V*jU|t3|*l5 0l 
(a-S i) B#l4'<*-=>7 
S*l*Zi:l=*ya«3*iT^4. *fc. «talBS2 2l4 
BB««1 etWCBTMIWtStl, i^#[4/^-->y 
$n-5CtlcJ;yK6«$*irU4„ ^LTEAtfinfr* 
t, X*— *1 4l=*yE**2 3*<JOE**i, l^h 
7>vX^ 5 0<D*-\-*;U¥aH*«5 0 ifiWattBl:: 
/<-f7XB«2 6i:«fii«2 2i:liK 

u-f>m«5 0d*ai:rwi«f4t«:4. LfcA^r, 

lx(1>. lx(2), I y(1), I y (2) Lfctfo 
TE* tffrfr o tzmUS £ 8* f § C i: tft* # « . & fc\ 

f-h/W77iS5 i ic*yE«#2 3icaa<j:/u 
7x$ Epua-f «, = 1 1=* y , un^ofc^icM-r^E*^ 

tt**<D«H*B»-r*Ci:j!><-C#*. 
[0 13 5] ::a>«&l=&lt*£B*Iil£&£H 
1 3I=, E«f-r- h7»^^^-fvfiLt«L 
fe«Blsl&£Bi Slew*. *fc, BfftttUlBlBtOttlS 

0]£B2 2, 2 4ic, ®2 40)mm&iii®&<Dmmm$: 

ll^tS©, BattH]flB®Jttt»a*B2 6K* 

"To 

[0 13 6] czr'B8lc^j*Lfc*fgBJ<D;t B H B S*^ 

[0 13 7] *?Xlfi±l:Mo-T.«tI 
$300 [nm] **U /<* C £ 1=* y 
tf- hmffi 17g, htt, EB^f- h T FTfflT"- 



K/W7XI5 1, Ety-HFT0)^7XM2 

6 & *tfa* L*^*miMiitPi*i=»j«-r*. 

[0 1 3 8] JfclvC, EB#2 3tLTPZT^'> 

■ K7-rx-y^>yiCcfey/^-->y-ri) 0 * 

^■C, *>'J 3 >BMb«S i Ox £J5£4 0 0 [nm] * 

H«L<£^5l#UlLli±a>iMtII*/<*-=>yL. X 

[0 1 3 9] JfeL^-e, S i NX £J?£5 0 [nm] , a 
-S i ¥*{tK£J*$5 0 [nm] s iXh7/^Si 
NX £IS£2 00 [nm] SUB* 4. *l~Uv7. 

>S?X*1 7©7'-htI1 7 g ±0)^-lciBS^WI- 
S i NX frbfc^X 7 e^SL, ttttXy* 

>«ri=*yB*-r*. *l=, n'a-Si|50 [n 
m] JtBL. n*a-Sii/a-Sil/SiNx! 

£-}£/**-->?-f5c£icj:y, 

1 7©p*3?ft)l1 7 i fc«fctfEBtf-H FT©¥* 

j*!5 0 i <D*,£mtifizKrfL?Zo 
[0 14 0] %.\ZC rS80 [nm] s A I ^350 
[nm] . Cr|80 [nm] £J#«U = 

T*Cil=J:yflMMk f»h7>^^ 1 7 0V-X 

1117s. FM > B« 17d. H FT 5 

00) 0 d £lDB#fl2fitt£<, 

[0141] Cr/AI/Cr £7X?l;LtR 

IE (Reactive UnEtchinglt 

■Scfcicty, n>$<? hBtt£man7ia>n + a-S 

i 6, *I=B»»*U5?XK*2 [//m] B 

*L -B* ■««**■»■ WKoivcByiM-z tic 

JI2F1 00 [nm] j|«L. £ d i 

yaaaai 6fc*t;isiftB3 3*wii#i=»j*-*-*. 

[0 14 2] *l=, 2©tta*ftl=r3^rK 
mt&. *7X«S2 1±l:CrS300 [n 

m] ««L. /^--V^tSCilCj:^ 

hy^A3 1 5. 

[0143] &wmnii#mt lx i to^ 

5 0 [nm] Cil=*U, 

a=E>mis2 5 aa-bju«>Ba*j*to^ 
!4fj»o)^jte^«i t mmx t, & . 

[0 14 4] (£H5^®1 5) BBBB1 4T-I4, E73 
[0 14 5] B2 OI4E73&ai?§*<Dmi$1*i££ffi®M 

*Lfc«***«Bi=fe^r, aaanaoBa h^v 

v?^^ 1 7fl)y-higl 7 gi:Eiy-h»Ih7> 



So h 7 1 lo^vy 

*;u¥S*Hi 7 i (a-s i) tttf^*-HIh7 

yV**<D=f-*^*)l,¥mfr1&5 0 i (a-S i) fc* 

tfftttM/<*->2 2biiwn:ji-ciiua*ti. =#i*-t 
ft*;K/<*-=:/?Sih.*c£i=J:yift»**iT^4. 
[0 14 6] siaM2 2iiEm*«i 6 trnmr* 

tlTl^S (01 0#«) o 

[o 1 4 7] *t, z©«ifticfci+*ffi«jnij*a*ig 

1 31=, Eiy-hh7>vX$$X^-yftlt«L 

fc«5ini§£0i 5tst. mm&ihm&nmm 

0IJ£02 2, 2 41=. E2 4CD)S1f^aj[llS<DlifiE<5!l$ 
/BlVfct^CO, ffi&1*m@g&CDHteJ&®£H2 6l=^ 
■To 

[0 14 8] *|=. E*fcai*^CDS«ft££ifiiSI- 

7u-<*t5i 1 ©»it*asi=o^-cii, y-h«fc«kt; 

7©*NM*B1 7 i „ E«y-h»Kh 5 0 

(D^SHtHS 0 i T F T (7) a — S i CD*. Sj5il2 2 b 

fc^o ttfl£ttEcog!£7J;£. *a-feJU«>«»aai=o^ 
T **]»»» 1 4£RH*l=fT3C£*<-C#*. 

[0149] ut5±^(j)mmmmvit, mm$t^mm 

tft<. «S.«7-f-;UKl5 yva V^-f X?bf 

^x-7rKuxa«***s«iSif, mo* 41 

[0150] (HJEJfcJS 1 6 ) ±a©flTM4, ttWftUi 

««i=affl»ntia:tt«ttaia>¥a(ic*ii=iB*ci:i43a: 

[0 1 5 1] 02 7 1*, ^>A*«fiE^#^fc*^»K 
©•MtaflSjR-fBlTJ**. HZ7ICJ3HT, 19 514 
JSttK**U 1 9 6li»tS«**L, 1 9 7 liSfcxJK 
1 9 5±l=EK*iKfc3ll«Ji*jSU 198l4fcftl8Sl 
9 6±l=iER£;tlfc*mB£*U 5I£&&IK1 9 6± 
l=E«*ih.fcW*lie*U 2 0 0l4£tnffl|1 96±l= 
ER**lfc»*Ji*JftU SW1 fccfcl/SW2l4CNT 

1 T-MMZftZ^ vTTZtbVs SW3fc<fctfSW4l4 
CNT2-C*»**l*X-f -y^Tffcy. 2 0 414-^^ 
E*#tttt«l=ttl&-r *«E«1?* y - = -CI4 5 V £ ft 
ttLTL**. -f>t°-yvX^ffl2 0 2l4*mJi1 9 

8atjt»«ji6*v67'-i-oya>mfMi#'e«na'<>2 o 

5fl)g*gl 1 0 ' ± T- CD &K£^LT 1^-6X75 IS] if 



fcLTta*-r*-f>tf-y>^«iw-c*u» 20314 

T^a^iS^T'&SX ' , Y ' ZZtl^tlDX. DYCD 
*?4 J?*JU«#l=*»-r*A/D*il«-e**. liL±H 

«tLr«Atf rusuifi-, 1 994. vo i . 4 

9. No. 1 2j &**H<<9 HU*IrI (X 

an, y*s) ©s«iiH2 7r=jR-rtteycft* D 

[0 15 2] 02 8l4^>&1ffctiilgB<Z>Jf3I£iaBJ]-r 
■&7=tf>CD0T? Ja-& 0 028 ( a ) 14 1 9 5 <fc 1 9 6 
fcKT?»J**ft4*?U* h©iMBH*jftLTfcy, 1 

1 3 l4#^A2jB#l=fijnBI 195t196i £ 

95t1 9 6fcl=fcffl*:/Ea*Jta;lTlvSE^iStSBI 
195i1 9 6li#«HStti*ftoTl*«. 
[ 0 1 5 3 ] 0 2 8 ( b ) 14. ffitaJS 1 9 5 t 1 9 6 1= 
SE^>20 5#Ea£»*Tl*4tttt£ift-*-B|-e* 
y, Z©J:5l=tta'<^&©E*4<Jtax.6*i*4:«ft 
K1 9 5£ 1 9 6ilitt»tt«l=«i:4. ^tzmth^>2 

0 5fr&E**Jn*&;&T^4B3TS*ffiMt«2 07t 
U 02 8 (c) l=*-TJ:3l=»«Ji1 9 7fc»|pim« 

2 0 7 tCOracOjSft^R 1 5tL, »m®1 9 8t»|R| 
Tt«2 0 7i:©nB©*tttR1 BtU 200iiffi/< 
>2 0 5i:<DMC0tSJjx$R2 0t«. fcfc\ 19 5,!: 

1 9 6(Dgtitl8ll=l4fc§-S<D«>-l>SmA<#4-rS 
*<» »m»1 9 7. 1 9 8, 1 9 9. 2 0 0tli:0)-> 

[0 1 5 4] B29I:. -Obf-^XS&g^ 0 2(0 
02 9CD2O8fcJ:tf2O9l4;l-'<7>? 

[0 1 5 5] 13 0I=SW1 ~SW4<0flH]fJp£jF-f 0 C 
N T 1 A<H i g h L/^U05i:#> SW1 , SW2lt*> 
ttfflt»fty, CNTlMLowl/^HliSWI. SW 
2l47|-7tt©T'feS 0 CNT2#Hi g h U^<;UB#I=I4 
SW3, SW4l4*>#f!gT*&y, CNT2tfLowb 
-<;KD<t#l=l4SW3. SW4l4^-7tt©T?&§o CN 
T 1 » tf C N T 2 lit l:l*4<*ti«T!I»* ilt l> 

So 

[0156] 03 1 l=H 28(c) CQ*£CD3HI[1S&£ 
j*-f ,, 031 (a)l4CNT1=High,CNT2 = 

Low©»*flo»«ia**jSLTtey, *m«i9 9fc 

J: 1/ 6 l=mE#En JD $ tit £ t, mil 1 9 7t=0V*< 

1 9 81=5 V#Win**lTL**o LM'ot, 6 COSE 
14 (5XR15) / (R15 + R16) ttZ&tz&X ' 
= (5XR15) / (R15 + R16) T'fcSo ■=>£ 

y. am^>©xaiRiffl(4«i 4A<7±p^{i^x - 1 

[0157] 031 (b) I4CNT 1 = Low, CNT 

2 = h i B h0**a«amK£i*LT£y\ ff*m 

9 7fc t fet/»*Sl 9 8!=l4mEA<EPJ]Q£;h.-CJSb-f£ 



mill 9 91=0 6IC5 VtfEPjjQ^ftT^-So Ltz 

A'ot, 2 0 0©mEI*5 V<hft-5fctf>X ' =5 VT?& 

*««fl-ci±, x ' =5 v©»*i=ii, zti^^y 

[01 58] 032 IC0 28 (c) (D*^(D*1 0S& IS 
£ 5Ft" o 132 (a) IJCNT1=High« CNT2 
= Low®»*©aaBK£*LTasy, m.m.m^ 9 9 

B.ttfeicaEtfffljtaSsh.-cas&i'aaai 9 7icov 

9 8IC5 VA<Epm$*LTL^o Lfctfot> 198 
©«EI*5VC*U, Y'=5Vi:ft&o **Kfl-Cf* 
Y ' = 5 V©»*^*l*'<>©Y*|R|«)tt«t*-rT-*- 

[0 15 9] 113 2 (b) liCNT1=Low, CNT 
2 = H i g h<D*££D3?«ISS&£*LTfci4. 31*1 1 
9 7StX3fmiSl 9 8l=aEj&<BDin**lTiS&-r, ** 
Hi 9 9lcOVA<»mil2 0 0lc5VA<EP*n**LT^ 
Lfctfot, 6©aEI*5 VtUhtzS). Y' = 

(5 x R 1 9) / (R19 + R20) T-fe3<, "J, 
fcaj^>©Y7JlS]©&Sl 4A<77-P^^Y ' £ LT 

[0 16 0] H2 7lc«*LfcS*K«-CliJai±roj:5 
|cO<DeaS«tiJ-r4. -fftfr*.. CNT 1 =H i g 
h, CNT2 = Lowro«^ICli^ffiK>0X7J|plODi4 
S^TT-a^fi^t LT^aJL, -75, CNT 1 9 6 = 
High, CNT1=Lo w(D*-&lClittttJ / <>© Y* 

*lfc7tPy§tt A/DS&SP2 0 3IC.J: tjf-f v$ 
A«DX, DYlcaSW*. f-fV^;H!§DX, D 
Ylzm&tZ, f-fV^HI§DX, DYI*02 7©^ 
>X If- Kttttl* 17 0, *2 hJUCftttiUfli 1 7 1 S3 
J:tf«jE»1 7 2lCtil*$tlTffiiE$tlSo 
[0 16 1] C©«-CHWLfc«fc5ftfllJa. #fltl=J:y 
**W©a***8«f=a3t^Ttt«ttlll £fT7 «* a IC L 

[0 16 2] 

[f&S.E©8j£] ia±tt«LfcJ:7^*a««>aaa*S 
«[=J:*ltf, IBiXU (/<77f^X) ft if© 

B*«T, J»$ ■ «S7y7©Fd]SI£, h£JM 

f=**W(D**»«*flijttf«»aifMi*i3Ri=affl-r* 
= ti=j:y» Rr»tttf*<, aaaatfaa-c. a^a 
aaaaaiHtaawaartaaaaaatiia-r * c 

£#T*#5o 

[HBaaaftKH] 

[Hi] *«fJ<Daaas«a©KB*aa>«*aa» 



[0 2] *aa©*aaa£B©KBtt*©a£*Kfit| 

[03] *&B©aaa*aB©aa*&©&£BKB<i 

l=a*a. 

[H4] *^B^©a H a B *^a©»fia«ii£©w^«tBSM 
[is] **a©*aa;itaB©KBtt&©a£BKtt 

[He] **a©*aa*SB©iBtt£©a$BKn 

i=*-ra. 

[0 7] *3EBJ©j*SS*Sa©HT®*i£©«^«ftSW 
l=*-Ta. 

[0 8] *aH©aAa*aB©**©a©&£Baa<i 
[09] aa-kjuj:a.&n£©H&£KH-*-«f::»© 

00 

[01 o] *«a0*MiMn#a*ftttttn®/<* 
->©a*«*«ii::*-rH. 
[01 1] **a©*aaaaB£<*x.«i£iMNt>'<* 

->©«S«l6B*ilzS-rH. 

[012] EattHja^-tfEattfr&ftsafcroaaw 

dd 75 ;£ ©0j £ a 4 fc 0 o 

[01 s] Eijama^aEW^&ftsa^roaa* 
[014] aii#«fiSflHvW7xa&vB ^is^l 

fc£*©*BEIB. 

[015] E*am»^i:LTaE#*fcl*Eay-h 
»Bh5>$?x*£ffl^fc»a©aaiI*. 

[016] Esama^Eaw^fefty, aaaas 

*m**tfil*7n— r<f Lfe£»©«BI3tt. 

[01 7] Eaama^tfEBfcfr&fty. mm#®m 
*a^fct#©»aia*. 

[018] EAataaTt Lr«E(**fcttEa^- k 
»«h5>yx**ai\ aa»aa*a^f=t*©* 

ISIS, o 

[019] E*«B*fi: LTEW- Hi h7>*; 

**eai*fc»*©«iiiiK (aaaaa) . 
[020] frjifemm+t LTEmy- haa h^>v 

X*£ai*fc*fc©aBlE]* (BB»«M) o 

[021] EB4*£ai*fe££©BB*uisi&©a&© 

[02 2] «Eft*y-H=»«Lfc»«h7>5?^* 

*a^fca©a«ataia*©«a©«*jft-rH. 
[023] EBtt£m^=££©B«*ttiiaB©*&© 

[024] aE#*^-nc»«Lfca«h7>s?^* 
*a^fca©aa*tiiiiB©«a©a**-*-H. 
[025] E«*$ai*fcJ:*©Ba*ttBB©*A© 
«*jm-b. 

[02 6] EiiaHia^i: L-C«E(**fcttE«^- h 



[027] ^>A*aw6*«ixfc*s8a©«jiic©«* 
[128] '<>g*ttugftana£Kiiii-r'&fett>a 

[029] -otf— sr>^a>#ja©«*ttw+*fc»© 

0. 

[03 0] SW1 ~SW4ffi*IJffll^gjiM-r-Sfcft(D0 o 

[031] 028 (c) iznmtzmm®®, 

[03 2] 02 8 (c) l=»er««AI§l». 

[03 3] 02 8 (c) f=tt£-*-««fl[£]ft. 
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